Abstract. Curcuma aeruginosa is one of the herbs with health benefits and has been used in traditional medicine, has the characteristic bitter taste, so that limited use was. The formation of walls in the active component coating process can minimize direct contact of bitter receptor cells in the oral peripherals so the perception of bitterness can be reduced. This study used a variation of the WPI concentration as the coating wall materials 10%, 15% and 20%. Formation of coating walls was analyzed using SEM later in the sensory test for effectiveness decreased level of bitterness. The addition of 10% WPI results in the best wall formation was in Curcuma aeruginosa, which could decrease perception of significant bitterness. In contrast to the addition of WPI 15% and 20% were found in an oval shape, craters and ruptures form on coating wall, reducing the protection of the core component and contact with bitter receptor cells in the oral peripheral resulting in bitters taste perception increasing.
Introduction
Curcuma aeruginosa is one of the herbs of the family Zingerberaceae, which are found in Myanmar, Cambodia, Vietnam, Malaysia, Thailand and Indonesia [1] . Curcuma aeruginosa contains compounds with pharmacological activity, so it is good for health [2] , [3] but has a bitter perception and less acceptable sensory characteristics [4] , [5] . Therefore, Curcuma aeruginosa more widely used as a seasoning in culinary and health treatment [6] , [7] .
There are three approaches to overcome bitterness: oral peripheral physiological receptor interactions with cells (eg, via receptor inhibitors), physico-chemical interactions in a food or beverage matrix and the central cognitive mixture suppression [8] . The method for blocking the interaction of oral peripheral physiological sensor cells by providing a physical barrier, considered as the most effective in reducing the perception of a bitter taste. Encapsulation is a technology that has long been known to provide a physical barrier [9] while providing more beneficial characteristics for the product [10] and has been used method for reducing the bitterness [11] , [12] .
Limitation use of Curcuma aeruginosa as seasoning and medicine were because of the bitter taste perception of active compound contained therein, which is the basis of this research. This study used spray drying as a proven encapsulation method in the drug industry to mask the bitter taste [13] , [14] . The coating material that was used as a physical barrier was whey protein isolate (WPI) which was capable to forming the microcapsules at a medium temperature heating without the addition of chemicals as well as contributing to the organoleptic characteristics of the product [15] , [16] . The purpose of this study was to see the effectiveness of the formation of a physical barrier wall to protect the Curcuma aeruginosa active compound from contact with the cell receptor through morphological analysis powder particles.
Materials and Methods

Materials
The main raw material was obtained from the Curcuma aeruginosa Salatiga wholesale market. 
b. Encapsulation Curcuma aeruginosa
The filtrate was added WPI each with a variation of concentration 10%, 15% and 20% of Curcuma aeruginosa filtrate weight (w / w). Machine spray dryer using a temperature of 85˚C ± 5˚C input and output temperature of 70C ± 5˚C. Wind pressure of 4-5 bar, with a spraying rate of 10-11 ml/min. Nozzle atomizer at the smallest position (maximum). Standard powder (without the addition of WPI) is made by drying the filtrate Curcuma aeruginosa with Freeze drying method for approximately 24 hours, then crushed and made homogenization of the particle size using an 80 mesh.
c. Powders particle morphology analysis
The encapsulation wall formation analysis as a physical barrier as well as a protective compound of active Curcuma aeruginosa was performed using JSM-6510 series Scanning Electron Microscopy (SEM) method, with magnification up to 3000x for each addition of WPI concentration.
d. Bitterness level analysis
The bitterness was analyzed using sensory the method. WPI -Curcuma aeruginosa powder was applied in ice cream product with the same amount of total solids all for a whole treatment.
Selection of panelists was done using traceability test ranking of the standard solution then selected panelists will be used in two stages further of powder bitterness level verification test.
The first stage was to test the bitterness level of all treatment WPI addition 10%, 15% and 20%.
Sample with the lowest perception of bitterness level was then compared with a standard sample of non-WPI in rating bitterness test, to see the effectiveness of a decrease in bitter taste perception after coating.
Results and Discussion
Powders Particle Morphology
The results in Figure 1 showed SEM particles formed for all variations concentration of WPI that was a Skin-forming type, with variations in wall coating that was perfectly round In addition, WPI concentration of 10%, the coating process was faster than evaporation coating walls, so that the coating walls are perfectly coated. In addition 15% of WPI concentration resulted variation in wall coating formation. Most particle symmetrical on shape but many found the walls formed the crater, ruptures and started to look oval on shape. The phenomenon of the formation of craters or crack on the wall was caused by the evaporation rate at the core more quickly but being trapped by a wall formation, resulting higher pressure on the core particles than ambient pressure environment, thus forming air bubbles. The formation of bubbles creates a wall structure of the coating weaker. However, if the formation of a coating walls strong enough to withstand the pressure, then the pressure will push the wall surface coating gets in the core particle to form a crater [18] [19],
The mechanism of the formation of craters and holes in the walls of the coating can be seen in The formation of particles are originated from the formation of droplets. The liquid that accepts the pressure will be increasing in length and reach a critical value, fall vertically under gravity then decomposed into a steam of droplets that occurs primarily due to the decrease in surface tension [19] . Consistency concentration in solution becomes an important factor in getting the consistency of the particle droplet size. In addition, the pressure supplied to the spray nozzle with 20% WPI did not change, resulting in the formation of oval droplets because of the ambient pressure is not enough to form droplet perfectly before formation of the wall is completed. This mechanism resulting powder particles wall forms holes, craters, fractures or ruptures wall.
Bitterness Level
One purpose of encapsulation is to protect the core substance of environmental conditions, as well as providing more benefits and characteristics of the product [20] , [21] , [22] . More concentration of the coating that was added, more less original characteristics of the core material [23] , [24] , eg bitter taste. Bitterness level resulted from sensory test shown in Table 1 . 
Level bitter
The number of respondents (people) (2) The effectiveness of the formation of the wall of the level of bitterness Curcuma aeruginosa in sensory tested by comparing the 10% WPI powder, the most perfect wall formation among models, comparing with Curcuma aeruginosa non-WPI powder added, which is dried by freeze drying method on bitterness level rating test method that shown on Table 2 .
Based on the sensory test results, the formation of the perfect wall on the addition of WPI 10% resulted in significantly decreasing bitterness level perception. At this stage, the majority of panelists who are not familiar with herbal accepted the level of bitterness. The formation of a perfect coating wall capable of protecting the core active component therein, thus not directly exposed to the bitter receptor cells in the peripheral mouth. Black)
The addition of WPI 10% 
Conclusion and Policy Implication
Base on the discussion and research test, the addition of 10% WPI concentration of the Curcuma aeruginosa filtrate, resulted the best coating wall between the addition of WPI 15% and 20%, so as to effectively minimize direct contact with the core components of bitter receptor cells in the peripheral mouth. Changes in the concentration of the coating material influence on the formation of the walls of the coating, so that the pressure and temperature of the process should be adjusted to produce the desired characteristics of the coating walls.
